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* i :il ^ »• It i tl ^ N V ^ ^ ^ ^ (. I 

t i."1^*l ^ I On ) Jfl^ ^ tll^ 

35 I r L> r i. r ^ L >j T <. r i 1 ^ C-* j 

U t ► 11 \ K I 1 ( * t t i: 

MMt T\ t*- t I f I I t t ! 1 ij II e bSiSome 



t - i i. >■ 1! ^ 1 r% >• i - ti *- I t- Mir r T 1 1|- 

T r -^rr +T I r- 1 ^ tie t f e ■f- f 1 fr ^-r i 

M, ^ t it M \ - t I ^ r - >i p Is 

r Ik ^"-N <^ ip^ C^s r^rt^ i-i r J > k 

i r ^ 1 J I- S -i K i i"- iW u i \ \ \ 

t -i-O \ t ^ ^ -j* S'^t^ ^ - J^l" ^ ^ Lt^ f<>^ ^'^ t , 

sf g 1 t k L^. ' 1 ^ 4 t "^1 r I V v>c n < it 
SS tL-4, IL-5«rSL-13. 

rrtN li ^1l ^ "trU Ml-^^i* if is\\ 

L L T 1 1 r \ ^t- \ '^^t- ^ -s 

~ t I. "(L (L 1 T e f I ST " rci'^r'^r^r 

II * , > 5 I 1 ^1 > lb IV I ^ I r^H I I. I K \t. 
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dlw*&d fs®3:rds pn^scilori -s^mt P. Maipmum mh^mn, Mtm et ^ (SOSI , 4 Infect D?seas®s 

Or: fho os^ef ha'"d, '.■ne^e s-^a? &6^^f^ .3 r^?i:^^:^n c^' en-i.snc^en-eri' tf^fe en^^ac^, rf ars 

1^ <£ 0 r 1 J I \ I. I 1 -i i I J I t ^ I t 4^ \ 1 

IS :>ot ■remic-.t'd s^:id vsru* !:^.^Jvj ^-vjnf;?!?! ■■r\\ '-^^'S'tT.^on:- pc-xv li-'lco? -3^^ 
IS s-i o<^i>o-j Iv tlxs t-i?Tk s^uicf! ^o^h CD4-* ?nc CDi> < rir^i t^o-?r->-^d 'o-- 

■;<?>i ^iM^'-teci^ve ^n-r^ii^si^iiv esp't'C-*; h t v.e^i,3iri vi'se^^-irS s^i^r: 5S HI v in*.s.nicn AIDS n oj-d&r 
to -ncJi.:.:^ ^^n tx^^i'^sal ^fn^f^u'^- st-six-j-^*;? t^ifii^^ prc^j^^'Visctiusi^v ^5-^a^fipe,^;r^^ !v, ji^^of! ^'i' 
Jx>t^ C J-^-' CC'^-f Ci^l-*: cs-s^rabk- TP :S s. dF the rr asn coa^ 'ix^fi-sa-S'-Ko'' 

sik^iv act vJSS'^ t«:-Vi CD4 cj ^d CD?* T -.til sv^ r-ui^Vii-x 

o'lh&r is^:k-^ Ssl? e'Xiy =^n«a--HiC' <-.'d 3U>/t\ r o^^^t^ no; jic^^-^'?; s Jhf \ ifai 

vsKx;? r\>-v;;>c.--ie?i I ije'CiSUot; ^"-^rx^^^i^ t^^ia'i fTVJy f^axsr bi-ar raises J «:js^i!it-l; 'N' vc;cl;> :lscd? 

^ k I'^'^v^ (V ! • ril.^ I ^ i'^ ^.1 1 V t 1^1 ^< M V.J 11*11 \ %r\ Oyi \ 

■cor^!Do&:&"i bi^rss.^r iUiiVs^j iks^ pk.-s.li..--:;;i'>r^ .;5 Ce5+ ^c^i ;>r\5; r Cy?i*■4A>^^ s^^n-^i!- 
composition »fhi«2b si^muiat^ or bsiter sfiwfl8b®« Thl r^^poRsesi (d) lo pfowJ^ » vaselne 



k n i <v * U t 1; HI r <r i t M:- > I X e "1 rf ' <- ^ 

S 

1 1 5; ^ \ 

i t,or « ij. ^ *• ^ 1^ I r Tvr r I :] 1 

r 1 j\ th-\N-r r I j-^i r ' ^ r ►'-■47 i: -ir ' -st i i i,\ >■ 
I ^ ( ^ f r\ i ! i- I J I > ^ 

*^ 1 r L *i I. \t \ r i\ t J K 1 t. I 1 

-V. - n i-^r s^'^viN^. r th-»-<ist d tt s> I 

-i> c pr s -ii-" r ) > j; t r vi \ ■^q r x r rs 

1^ I H I ( 1 r N r r I i i j ^ r 

^ iiJ f II f ^ i * u ^r^ f V f t I 

n 1.04* ^ T e-l \ n L N 

1 1 r T t r N ^ V ^ I t r t\ <^ ^ 

i K I c I t I! t J u I U ^ I U t t i i I 1 

li* I r r ^ 1 0 V t 1 i 

^ <^ -i--.-^ t IV ( D o V t I r I* [ iud t c 1 * >■ V N 



lo (i) on® or mom irst sm^mLiRogenfc [>ol^epid:es derswi^ from a psShc^en; p) 

fr>&dic-£E^t>e!"^^ fcs- s.is"nul3fer^ Lhe pr:.>j5jc-ion c?" p^jhi-geo sps-cifK CD4»- a'KJ/c^ €D&* c&lls 3!X,VDf 

Ss..:i;a^^y pfoduclion of 2 onr? fiss^-'^r.i.^isy 5 CD-I* T -'ia^^t? f.ssid-'X's CDB+ ^' cells; ^SRc'or 
CDS-t T-fji-lis ii, ^^t^lsu^l.:^l^.d ftiiiiub^v f>;^ids.:CliOn orCD-i* ;\if>'J CfXH-t I-<>:*ILs jsnd ;:i!iM.s;.K3is*K. 
C&4t mid m'ihfM'Mle.'A is sSisBsjiSS^'i. 
20 corr-^pfess; rsi«>fhod fr.sf rai.SiRg isr^ isrir^iurs t^^ipOi-^s* i'siihSMj^jh ;h*j m*f:t\'>c: ms^y. aissirBid 

r- vi- s.!>oi"-ifii$ rh~«i-«^ iS. pfOv^:j^K^ a ^r^^ftKKi of 'a^ssng a^i ifniviLsne respws*- .3gi>^r:^i a 
25 ss5hc<]'T3-i whici-j &:-ri$is.lg ^-jf is^lfSiij-isSienyig iis i:;rss gr more Ifsl inmynogss-iic qg^* peptides 

he ■"n-& Of mere srter^ovirai vg-c^c? and tf^e ^^^j^^vv^ni eds^-iiiniS^sf^i ix-nco'T|:t3ntiy .^nd {b; 
SO opvonsHy rej>s3t r^Q ths steps o? {a) 

$n 5TSi>rov«^>:i irirnij'lf:: rt-jSEJurkj^. Sfds><Hiats> ies.;x>ris>&. i^Sir^l fj'^ T-C^Si -e^prfna?- is 

Tf-^^fs i^. siso rj?oviG&<? c?: smi-iC^-j of ^atBmg a^-j st^irviijr^e: r<s-;puf!ss a^ijsinsl a pafSisxjsn 
35 wn-.ch t>.;s?T:i;(r i adnxn^y-si-ri^-ig {:) r...■>^.^ iji rf:-rse sjfS! sfrir^fLsr^c^sr^i-'j poiypi^Dlidiir-i Oftrvfid fsom 

poly«ii;digG&S€s sfiQCKfing m^. «r rmm mmM mmMmmmiim pcs;ypspl;id^s dsdved itmn- safe! 



( { 1 lit L ji i:J n 1 N » f* r i f s i 

\ ^ * L -J X I I 1 I t I ^ ^ y r Kt I -^sx 

^ 1 1 s lu s I ■> I I Ki I. V V 

t <^ idt.d *i u 1 r ' * r r l n'-t ''ilo x^ t-^c 

v|:ll + >; >t t '\<r\'rf'^ tsto th 

c-^ (^►^ h I r \c 1 X 1 \ T I t K X -^inr^; r 

r u ff- \ ! V 1 ^ ^ »| 1 I d I I t 5 (• t 

i ^i ^ \ f IP V i K i I \ I r I ] \ i 

II II r I V t t i« I 1 1 1 I >^ 1 s n Ml 

I ^ 1 1 >^ k^i r e 1 V 1; * 

it 1 \ii , >■ »■ t K n.h I 1 I" I v,f ^ ^ I 

< 1 t ^ ^ L \\N t u H -b^ 1 L\V ) ts [ \ g 

3 ro 1 ICj^l ^ 

* K M r -vt I >L I L 1 N ^ 

F| c :2 " N 0 ^ rr I s ^ n E 1 ^ t r n 

-I J - ) " It- d <-+ I ^ s '^s 1 irr r-s "t 

I r t 1 ^ ^' n * 1/ 1 \ n 1 f I. 

*k ( 1 r 

t ^ I ^ re i 

L. X. Ps. t N I * 1 1 1 V V * f"* 1 ^ \ 1 

I- \ (NO t I V. £ pk ^ ^ > 

w + If 1 f 1 % fV li 1 kN- i I, I t VI- \ \ 

R r I MP s ^ r n r f r r 

r t- IN I S J ( ^1 \Nd I t xS<;^r t 1 

F <. „ I L 2 -^v. fb-t 1 '"^ I I F"* r, t I 4 1 

hi h I lhlv ^ 



?■ 

fig^jre ^7 allows cyyj.*ine psodLi"fe5-i oi F4-^,pt;^sllc CDti T c^^h. ? ^:fn"j i*^^*?? ^v<i iiT^rfsiri ^;.aSJ-jrib. 
Figure 2"! ^.hws quasnsticotic?! c' CSPiC ■sm-j speci?c G:^4 T ct-ils. 



V' C;=5.ij-m~-s-!!"Sjs,--N(->-!^f-^^ rCRIN ) ;CI;i(Uj P- 
• { amino aed} 

H§V g.-> 1 <• {C ?>ae ! ^Tiii^n ?sr. d : 3 
Ti^ £(e -iC hifvii-; t^'iVn^a i^VF^k^^ RT" 

1 ■ ! ■! -I ■ il' I I --r M .1 ■ ij- 



H 4 V-l 1 i \^ y5l 

I u l>f I ! t <■ >f I ? I r- J. * ^ - n ^ C k ^ ir ^ •- ^ r i n 

k». I I I tiNir -it t:' I <- ' l.t < ^ ' ^ V > \! Ir- i <- 1^ tl n 1 M I" I 

\ \ rt' r r H \ t K 1 i I < l( ,4 ^ ^ ^ Ivp ^1 v P U i 

i' r ^i. isji- I * q J e H ' I 1 ^ I ' 1 \ '■■fcr II ^ 

, -ti> 1!:^ ) I p ^ ,p r I \-t ^. T It. •( rv-^ ^ 1. <=i f- e fr 

^ <».N5V t. Ill■^^ < It I iy t \K*-' *- 

IS D - " r I X s I ^ ^t^ N . < « 



;i=^t^ led p* f K I V tcf" 

t ^ ^ 1 * r r'- ■H'^ i r^f' I'-^'i^^ Ti- ^ re - -^i <- i -r^ i -| -^^ 

( 1 \ L N ^ <^ ^ <^<^'^ n 1 r vj ? ^ n li n 1 

,Nf ^» ' jr > 1 ^ \| \ ( r > r ' K M r I i f r r f 

i>t r t t K *. I j M t r » i> t ^i. \ i\ i * r I a i k r i 

^ ^1 I \ * ^ci. r ' ■> r tj 1 \ \ 

I i <■ <■! \ 1^ r I 11 rt » I "0 >: I* X f I il i I I !^ 1 

1 !i '■1 <;\ r ^. I si r r*:\ ► i I i u =t * t- r 

sllf t«U N L)|.^l^.^A ^l :<iNt.f lf> \ 

I ^ 1^ 1 \ I ^ ~i s u t ' «- 3« p u I- !. r ¥ r * 



morsf: (sg 2 Of 3 or mom] {listisisi ©pstspes. The term "eptop^" 0tTil>?»$^ B-fiei afid T-s&ill; 

Thf ^Htisvi "'.'s";-?! ur>vMy-i-:: !i\ jX^ptVpJid^^ ^■t:■f6^-^ to i-Ejl)>j*<§>SCi$f Vy'^ivh i:s ihsiMi-j lou'i'i'lii'. 

1£i cells, 

A-'fiv'^Y -QS'Sj^-'-v S^i'l si^r>C"v$ ;^t>is;x>r.s,'^ ^oJ^x^m vKCv;? I'li^-gu^iij it's f.-ii!5JK>;j<>s^t; Or tH^is' ■■"> 
mK'Ji-r;:-*? ?.<:S5UB!l.> .^^tt \f iN^'TsKf^ {f^g iiX-r^ ?Js.Vis-i Idsnidy uV^sJ^ a ?t!-«^iiV> ^5* '0 
Si isast 2e amino aeidsl 

srss!gs?ns. 

Irs ors? em^ociST-^er? ti'>^ in'j'^niw^siTi C'r^s; <~>r mce 0; SoiifJ or-ei or nor-s fifT'' '-"i^Tiync-qs-lsC 
3n;i;^en .-onta:rt:-t-; ;r one o-'" i^ior-s c^' ^s-s^d osie x more ?er.D-nrl sn^r^i.src>geniv p.:5;¥P6-s;t c*es. f^c^ 
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I f I t-<^ rr r-T\ |!r- f n X f!> t. ^ 1 S St -I h E: C'l 

I I J I 1 r X c \ Ml or * ^ ^ i f \ r 

i-n-T \ !J P k*^' "if t V. ^Un r\ n 1 1. I- i 

^1 ^ ^ 

1 1 ^1 r V t « r I ^ > ^i 1 U I i i; ^ jr^ 

<- i>c \ «f t ^-^^ ^-^1 (■ s ^ 1 I q -i It )i 

I 1 I. ) I I X <^ r I i < 1^ 

I'- f -.i ^ c I 0 i ij- '-i.r^ r1i,^ ft- 1 tt^ 

1 J ( lit df II lO ! J \ \ \ * n II 1 t. 5 1 

1 u N V -f -i.vd ft 1 1 It c ti r f ^-^ t p t J (. d 

L nr -i-v-'i- ,1 :x i t K ^ 1/^ n\ "s r i ^q'^ ^ct 

■^1**- \ r e- 1 >■ I 3 iff r "■ -^x^ 1 E i-t rt n x t i i 

tr i- ^ n >^ I >-r*- 1 t='r t I i i, e- 1 \ ^ r M\ 

20 -r^t > 1 * 1 i t -I t fi I J 1 T ^ ii H t I 1 * n ) t 

s , I t'X 1 X 



2i 5 -I S H j \ U t I 1 '1 Or- l\ \ \ 

\\ \ IP T->t*" V -Ni ^ ^ <c \ i- or 

^K, y K. II 1 \ - [ r f i \ 

=>r H ire h < i>- v- j n i i r fe isr t r 

30 0 1) \ ( I I c < I , I idv ^ 1 ^ M < - r tt . ^^ 

t, <~ i-^nk ■x-'r"^ 1 X f^rto -^a r'r n 

V 1 1 1 1,1 K i n t ^ <- t K * 1 f t >. I ^ r i h X 

t 1 II Jol f * s £ \ I s I f f vm * * r < I T 1. ^. 

nil ^ 1. 1>^ t % [ > ^ tr- I 1 r * r U 
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1 >t I n r*^ ^ ^ I i'- I r r tt? ■^'^^ n^w -] 

I* ^ 10 1 "t tl I N I I ^"1 ^ i r r'^ f t d ( r^T I 

^ ^ J 1 r 0 t r -I iss K > K i t 

^ -i L in r <■ f |:.r ^ I I I I t« r 1 u ^ 

S 1 1 ti * 1 5 1 f 1 >■ t 1 V I. 1 <. ^ 1 t t 

r\ \ \ K 1 \ t V r 5^ ^ ^ |- 1 *■ J 6 

it ( r-^ ri t; V ^ ? r 1 

Arsitejefjs 

10 ]i r \j 11 1 * 1 f 

^ !■> 1 M I > > 1 5 ^ ( J ^ i J I I r I * 

r t . I r I I J 

f t x)Si. n ^ t. r 1 ». * N I {: f >. r j.\ r k M 

-r i \ . < t. I I I,, r 1! ^ J c X ^ 

15 1 >e M X ^, * ""1 K v„^ r 4 I I <r H r 

^ \ ^ \ t I L- lU" u--! i, 1 ^ ^) 

St 'I ^js V. sir h X L <s\ \ t*^ _ t<N K r I 

20 r ri"^ r t*-i ■-^'^ 1 B ^-f^ n-^1 •^ f t 

1- r P r ^ > N 1 > I I f j\ 1 -r I 1 

I i t 5^ \i. ^ f I. - ) \ \ >M r \ i K. 

<.e Jl^.'i iUiri-^i r-^ j*-^ r IN r l r ; 

I r I 1 i u ^ 1 4 ^ t- - 1 L 1 I I ^ 

25 U ^ r \ I 5^ M L \ r k X I 1 I ti r 

' <~ \ k * ^ 1 3J t \ (: 1 U "'l 

i. i 1 h r rt 1 t V ^ IX 

S ^1 I % > ? H t r ^-1 5 r ■> r "xr r 

^r^iu '■^i > \ , -it f^t- r r.T^t 

^ ^ J > K 1, 1 > ^ ^ r } ^ X ^ r 1. > Xv i t ^ 

1 t \ ^ £ t. i J \ L. \ o \ r^if 

<■ I i. Is}"** I t. X t t St ^ -> If 

)! . * X s X ^ i I ^ 1 ' t ^ ft 

m ' \ . \i K K ' ^ ? ( . > \ 

i-VlcCl "■I^'-Xf t 

si tl I XI « t *■ * V I tif- X I -i| f t * 
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trj^ifOfteimfpagie E Gsi, enla^psthogenio £ ffiSf (for ejs-gmple shig:^^ tos$ssn>-lske ssxin & 
li-u^'-ftoi.i, Sf>«^*fe .SiE>i> i!-:;,1iic:S:ri9 S. sor-nh. S i:,'>-o?;«ft?f}iTe< S ^'iyntmi: Verj><rj'>.ii inciuding Y. 
S if/4"-' inc!!i;3ing Cy}i:}ur» {ior esosi^ips^ tos:ifio. iS-jh^'c-in!* ^^rv-issifisj isnc! C >'0"' ^r^c, 
rfia<:c>c]ftc*?ef;f^;: H'^-JiroiJa^r.fe." *soc inc^vKlii^ip K p>-i-)r; ikx ax^impie ^si^es^p-. cstsl-^s?, 

cy,.rvipie bot'jiiriini ? jv.i'^ .-jrid dyn'^LS^iv*:- Uf*:?-^!.;?^ C i^:,*'/.'i:.'/<-.' \h\>' ^>}:ri\p\e. !:fc;..^5ici5iiiT -o^n^; ?■ or 

<i-)-:r!V.:5^;y'>-s:; t^sjr*:>n. <:..'..xy;j(ij!>,acf-9v:i.ifti -Dp0. idCksiiriQ C •J!phih<^m(i {k-;^ &>i;myd'^. ^tK^'-it.Uw^c) 

15 D!:^^A, DfcpB;. B. g^om ;for txaipi© OspA, OppC, L>t>pA, JOjj^^s, £3, i?rife'i" ^rJfan^k- Ci^aoA, 
OsjpC DLfCA. G[>p&- S ijndei'5.<J:'?.ii" {-or ex;K"fple OspA QspC-. l"..^=pA, DbpBj, S .fM3rf?"&v 

rusher Uicifefid^ rfrtiL^en-, jrj:Jude s-i«-Liyer-S: d«;!!v<4?!j f nfn S?wp!i:-:cir'"(*^- irssrksci S 
30 Pr>£;i^frxji>-in iOt-xhcrfi Bsi^phyR Ac;^^ 1 OOT Rubins '^t al M:vrC.t. b\ 

pyc'^^t^! ?.?riH^^-!"'? a'-^tkx?:-is def:v-i-s\i uo'^-, HBi--;r<^Q:r'^\;h^ .5gr;,r; . i.'i^Vcjcvi.:? H i^^^h'^iu^ iyx>'^ 

3S der:vs"3 peptides rUS i,^;^3.-i§4j Jrst^up-s; copv v^jr^srUg c>f fusion prcks^t'is t.fvo?^;o^ 

p^iM<A B^^im^ or tr«^ viral dlsorfesB wih m those eayssd i?y Hepatitis S vinji, Hispailis C 
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s I ^ r I hs- i N V o I- -t 3 L ' i My i 

tie mesem §r^vemoi. 

10 _ 11 T"^ I J 1 -r ri" r V '"'^ 1 <^ -i n - 1 I. i 

\ M ' ^ ^ " ^ Ml •> ' i ILH ^ \ II ^ 

20 D ^ ' 1 rr f ^'' r u ^ m * ( ^ . e - r r -.^ l ^""^ ^ i i 

1 « J 1 \ I >^ f hi 1 txl - I V h lU r 1 

1 ii.fr K 1 I ^ ' ^i--^ ( r * T r r\ \ t ! H I r fc K» 

.\ \ U( It ^ . r L U t ► R I J 1 

s a ^ "uc c n <i ^ ^ M id j.t<> n.1 % t i t q 

t f {i -iir I \ \ \ ^\ ^ f " * 1^ I k tr 

r I I 1 -10 ' ' il r 1- I I- ^oS- "I ^-^ "Sxi vih^KO.-^ 1 r n 
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V. « V 1 » H^' ^ ■'H s.'^^ 'iff J' '1 IX u'N^ ylf i^U' -"s i vt n LS 

pj«t ,\ r ,J t^r If' 4 v^ r lo ^ R^i f'*.' S v ^bu.>'i < < ' <\ 

^4^^ ^ i X^r ^ <-r ^ PA il,^ PF 

ivt I - i o Ml - \ r • pr X ij F''^i. 01 ^ c ^ pi " r r c > ' * ^t:^ ► l ^ -i .^r ^ * 
1 o*-^ P h ^ -'"t^■^^ ' *^ ■« i, '>.'^" r ""i rf ^ "( " ^\ \ S -re** r n1 " 1 

^' ^ 0 ' > ^ I- '1 t"' ^ " !•> ^ r r \ >■> i^jnt if tv h\\ 

oi >oi>pl ^' or 01 i I u-^ \ \ ' \ <-\<- ^o>iip'ik ix.'^.*- 0 r tS: N\ 
R S -b'n^' 1. 1 s ' i: I fii^'^ 1 \ ' ■! I ^ ^ ^\ , ^ 

<i , <. ^ ^ I t r, . \f < ^ o " tr s ! > ■« ' 



IB 

ItiQ mficgm msy» ?0f esampie , M m Hmmn Psploma Virus., 

'I 1 - ^Vs.^^|i■c^ r>.5 S-^PVl u"- Cff^r^xl ^.-^ 'e-'-^, . ■'■ tr-t ^t.-*^! a-^^.' s ^ ^ ■ - ^ ^PV ^ - 

rjfsd «-?Sfs<>rL-j, fjrtd'Or ihf; HF^V viryss;- re&pQ-i?.«biL^ for <.;&?-v-ci5!l c^rx©-^ 5Hf--VU\ HPVWS. H?--v;X;. 
S , HPVst;. HF-'V:n , HFV<^e, HS^Vx^, HFV-jS arX? h ^^:TU>?3;lisT>-.n1 t?-:^ I^v-n^s of 

^usiai SK^ulei-u:<;!^mpr:i5ir:S| om o^fWft fer:Si.g?i:i« Sii55;^:;5fed ^Ks-n HPV irDtft:ij"i^; E"K Ei; £€\ 

WOms-Sfs^i''?, pr-:;t#inO H ^.i:-ET .:ii&c^3&-&d in PCT.'EP98- 05285. 

■^orrpr^ss HPV "sS c-- rars'scens Fo'*;x^sTrN^5. L.1 or ^i^'i^i^^ers rr^nrxJiTiers. L'? or L.2 
ii?U5i^=-r!5. rjr<?«:':i.i!nt!.vd tog^JiJKi;'^ <n ?! v^i-jt, \ p^irVK-^-^ (VLP; Shg; sj protsir^ 

pf«f^>fati^?y s\>f (S:x<;irnp!«, pdrs.i::.^^3d> p-rsfs^rsJ siVibodisrssn's. of this ;r:aiL:<lii;s 3 VLP <;o«TS5fis.ri@ 
L •^E? fusion pr-ifeins :\^'0 96.' 5 ?2f'2} •:s'-:8 enbcd^T^ni: tr^j HPV \o ansq^ns ddo-^p^^ss ^he 

rrorr^ HPV le, orcof^-ibifs^iiiors l^ef^<>f; or c:oiT:bir-}S^!<>r!S of EC- or E7 wHh L.J i'VVO 96'?S277! 
2Q A?ri:-nfj5ivyiy tk> HPV 16 1S &ar^y pr-Mts h§ tiCi ft!^^^ rri^y tH: ^^ffc^eiUvd sfi si sir>gi«? 

r^~iois»ci..l*<, pfMt^ffH&sy a Pro^sir, D-^ EGfEJ' ^J^ion S^jcii coiTipositios": 5~i>£!y Cip'sof^iiilv proviiso 

Proiftin D ^ E7 fusion ti^roiif-n or J-^r'.wji^'! D E&. E? ^.s^sCfs- pKi^e^s^. A;i^?i^x-.5'>c^liv t^r sig^jpc- iVoiT; c-f^^-er 
HPV str.i5V:5., p!-el#:!-iip y S-orr- iir^iin'j H^^'^V T- or nay ^.^"!>s.'■ioye^J 
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^> -^h ft r n, ' NT H e.- ^l^ 1 

:3 >. r ^ j> ^, f ^ I *: I ^^ r ^ n r <~ \ r » * s 1 <,\ 

srssj^«:RS. 

"f L J I : f^ri or n , c . i"" *l Q " 3,-' a '■x, ^* K ► n v. ^ j 1 jC 



IS 

se^e ^t. o " E ^ > i \i ^ i \' xK ^ n ; i r v i 

1 > < t y ''"^ to l^^ ' H , , I T \-_ .5s -c T i\ k- a I fi 

At' ^t^'HlO^t.'^ v5f t"^ iCC r.5 »NiOll ) U I' II H 

jiit XI nt lOCH ^ tVJj \ |„ I ii> „SXj y \ .^1 r >.^« ^fi..*4d « 

'i-.t --o*'^N-r 5'"^ 'itvlHi r-fle=ived% t . v^n a- v> < 1 de-^ . ^ ^ 

^-vc ivo [ 0 VI ' ^ sk K J I '■o \ -I ,1 r nm I ^ .1 V ' * ."-i*! N-k - M i 
2:0 ni. -^L o-^ '^■^0! •^'■L-r -r ,r f^*< •^'^^ s..-^ Ci. -'Ih^ i l i^i^J- s^-i^i ; m 'i 

■.\ pi^i V'' f''^ r r*' 'i I • H'i.ii'v[o ' '.'I ( ^ ^ n ^v"iri: ' ls' o ^itc 1^3^ f the 

'a'ssi'iM-' <^>iu ^ r^b'^oL.^i * I V i S.5H V ' <k 1^0 5.^^. .sci!^ 

ru^-v ► * ' ill .H' sV^^'K' IOv> M ^ iv r "i n'-^<i1r^ e-k o*^ii^<^i~i 

''v;p^^(CAO -^i, C-i V cr-<v S.I 0 I %i C i-s^pl- I'-.i x-st-^!--^ 

i^r! s-tx ^ 1 1 ^ <vt' II- --p^.- o ? 'x t.^rnq v (=; '-:;orK fr<'<T i H v 

II IN .-^ ■■ . rv V 0 ^ 1 c ^ I >5 'rp! -^o i 

^ p^l J V U ■(<■ fX t> f 1 ^^if^f* I 0 toi r ^''~~i kxfs -i' -vr^^ k.-r/f"^ -pa i^-f- ^ 
^'-'i::* "le <. R\n -J'x l T "^\\' 1 > l x\ s v J i ► i *i r ^ ^ X'*^ ^ 
HI ^10 ''i^ ' r *-i ' V. s !i no ^\5r.l ^ o< J s ^ ^r^c ■! .xi ti. si Us r. - 
MM*' I i' ■ f.C.UNO ,> I r'e rivs„„. t 'x. p, o' 
3S fx 5\M .> hX' or rxxt i r i-x I" 5^^^ <x T p^ t--. y : ' ic-t.c--,o \ 



cor5S:ai?ii§ a §o-^casted Mb &:Mmm whieh is fsqui^sc for ^k^sRt release of ibu^ing mk>m 

trcs-il OisTi: jn.?«<;EiSs1 m^. 

S VI- ai DKA into cellular DNA The z>r^.m$!y projluc^ c? \i tie^av-^ft by virion j^roJei^^:*- to 
yield tf-5 aiTSiPCi teirmn^js RT p^pikia -.vh^ch co^^ijis'^'s t^cliv^^iss f5-e<;!%$s8iry iur DNA s.yni^i-es.is iR'^A 
a^nd C'NA d^f^dft-a GNA px;iiysT;«fi-as*. nfcsij^-iucle^Be H,i and cas't>o>;y Le^TMris: in^e^^si-ase prol^^sn 

^^^^ft■<>5^•y terrs-ii^vsS R-fsS^i-s-e i-l riot^u^in 

mi::or sc.*ivSti«is of RT are th^? CiMA Po! .3^d riben^ickiss? H Thtj DNA Po-s sc?fv--«y of RT ^isss 

mitvile QNA i^)fi|nsiijit; f^rtvi^i, by'' r^^Rsir^Ji pr& iiKitiUnu iJlohKu^r; ';osit>iV<> $ |>rvi>s^r- sRNAj- 

IS js5ps ca'soc! of fsjf^av'ing -^-s R^4A Q&rvoms s-3 C-f^A syr^ih&sjs p^'oci^sds. it s^isc^ Vis-ly ds<;jfadi5s 
rsH^ RNAfrosv: &\\ RNA - DMA hytsjid mox^ecules. S- nxtufsi^y ti>s polya^srase and niX; Nocx-Ljpy 
S€:p3rste, f^or^-ov^s-lapping dOTa^n;^ \v;tr^in ;rie co\;^i1n:3 ;rve amino f^%iX> lin^rd-s o? ^f^e Pd. 

The p66 ca^siytic s.ubvir;:1 «5 sntQ 5 iJistir-ict s^JfeiSion^siris Tne smiio ^em^lrsai 23 oF 
i^a^!^ the js&'ti-^r; xsj'jih RT act^viiy. Cs=;rbaxy ^ern'^inai ia io. Ih^ RNaf.f? H ^jjjrr^Liin 

vsf'ii DNA, triiTia !^iS!Ti am iSi-xOi'i-piVi^ii^ss iht^ v;!-:al DNA lo s ho^j? cnfos^ia-io-r-ia? siife ;o ciWslySt^: 
sijlegrist^ori Mfi'iji s.!ti=,:S ir- ?hy hysi CNA c-j'i tx: Unrgtsi-s 'i>i isi;*sg!-¥,?ison Alih^x^^h t:>e si^ltsgiysii is 
2£ sufncicnl to a3;a§yi;« :n?8grsi:cxi in vitro, it i? rvj- thfi; t^niy jiiroti^r^ ;i5^c<;yjiod v-'^^s 5he virs^ aNA ip. 
viv'O - 1^;*- I,j5"ge pi^oteifi - vi?sit ca!"f:p|ig>! s'io-^jt&d i*"a^"f^ j'^fe^o.^'gd cislK hfis b««Rfl«'^-'S*;-:1 

ihsj !;;Kgf;rK,M-l i:£>:np<s3K T'iS'S Sai>l UVttf;^ si:'? SCq^.5'b.llOO 0? t^Vfc {^tj^ tJ^i'^llSt, L-> pr<:Xjt<S!> 

Tl-.e sr:?es;srss6i is rnat^s? tc o-? 5 tliS^Tict dorsvs^t--?-, tl'v-?; N te^i-ii^rgl dcn«?in. 'he c-!i-:atv-t c cx>fe. 
30 ^i^Ki Its?? C I^TTii^ijit <torF-!aiT Ti-^^j <:aS;jlviic; cor^s <5o!-r>a!:r? cxH-!U"i?n6 tt^^ i^qs..:r$f>rigot§ for --he 
cr^emiT^try of polyoucleo-ricvi ln:)r;Sf«5' 

i-iiv'"1 &n-!g!=.:'^i» i^r m-; sr- nta inv<i?sl:gn niay t^'^<^; f;;:r ^:(«ripH: Ix? ^;i=;b'-"t5,til 'r^ttsf? 

ftfsj-; «->:cVl-iftJ{V ful ■(■•Oq$:-i Ci.;-t:;.i |;-?V f^>r-i:5>f> <>l r.^s^ig- [>^!-^ iririois-ii-f^ ricirtsO-i >\« Cc^cjK j;*'!, 
p40. Pa! tf<s«- ^^MVrsple fut: lessiyi'-i j-\-!t|, RT !0 5>-:VtiOr'; PsVl?, Sv"! {ra SKis1i<s'Ki' Rl ), :r1tt>gr*>y is> 
3S pQ?«iGn of Poi^. p^"Qi&3S^5 (a pc<*-tit;*-i fJ Pa^} En-i. qpv2VK i\pvVj or csD-t6L\<3p4i. ?*«f, v':!, v'pr, 
Vp-i, Rev, TiSt .firid tr!■:r?■!^.;r'^C'i^5^ic^.te'ivv■tiv<gs ^herissf and is'-imunogfe'n c rva!j:Ti)sR;& trss-'scif, 
pi^flfeLilaHy £rw. Ne^l afssd R-o! arxl i?wiuriog©nss denvaJsves tf>sr®of arsdi immysicjgeritc 
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whi>ro:n G;^>-;! r^Di-^^n of the s'l^aic-n jsxifeifs :i; prssen? si the t&m-sit-^us «nd c1 tf>e 

unikssUXKl thai 151** RT seq^-^nst-? ^■jfTipioyTid acto'di?!-:] '.olrs- ifisy txi 5:?iX«>s;:i? sr^ !:Nj 

20 cor^te^ o'- Pol or a frags^es^^ Po- t;oi^--:;5ES?'>:jinc k^^?' RT Sych fragments c--^ 

si^-iior CTl, e&;iOpev- of Pol i?i t^ix? i?'s,-;'T5p$«-. PT =s. ''■idud^id jus? ;he or juel f.ix2 

2& p^ot^arjCt^:; exsx^jssicn systems 

Os-oC^ially ux; N«f sequ&f'sc^? ft>' u^e inv^ntior* is. Irusxr-Jtec so ^er^ove 
s«^;|U-«r!Og iancisf^ii^g 'i^e N :ern-Nn?i§ fisgico ^ e refncvss of ?;xst^ S5 grnino acid'v ff>r es'.^'^^plg 
tri^fT! 60 :o 8S asTiioo acsds., li-^ivcus^siy tlx'- N krniissji 65 a«j-:i:^o dciUs. M^^-^; ^■sf?5;r ^:--j'XXi?>or !& 

30 ?TiiYnT.M5?iO^- 5ite for es:ajr:p|i» ts-se G%- 2 sT,yr!,*yisstKXi si^s 5V;sy be r(»*T!Cv^.'i:s dssi^-tir.-n r.if 

sutj^it UJion A^SfitfV'j'ff.^'tii.v' (;r ad?;!^isria$iy' Ine ^s? ■Ti.'sv rr^rxiifif-d sifer the ^:iisiK;i-i£ n^stiF of 
X . 1 /■i J x:i I " *^ s 'k ^ * M i.! X I ^ ! ^ I 1. ' 1. - ^ h n >r 1 ' 

dslcu'-irsc ?v.o?;? CD4 dc-v<'nr?;gLjlaMo?i sS d^xxTsbed e.c^ Firt^Sii-uVirjX^ P A S5 i:^ f Cbrrsxii 

35 T n«o c'lv smijis?^ may s.>o prgsent ir* --ii hiW \>iftQti m gpl-iC or tanoated iis gp- 40 or 

and gp4t). Jim Erw af%eR rasy siso prss-sr^i in Its na^^^ly osc«rri?ig |sroe©ss#d tmn m 



1§ 

!?rr-ii!"ii-j<jpi!-is;r riC^vpfips'si^'o' &rc:.^*ri;Ji!ig ts>1^"** irv^jf^lv*" rr-sv ;;r^fr^r!SK= Csjq. tr^^ snd 
Ne- s^t'^s'-eir! as sst ^ft"^ k m eas5 iX> v or Ka;^? '.^5^ j for ^;!< (5ri;;ie. -' > i^s? CTl 

10 p6(;. FiT ^j'-id Srui5u^V>;-\J Nof -ns i:Ji:r!!-:f>d .>^J>0'>?', j6X o' rht- i^is;! topes ■■i.f n.,.itiv^!> Cn^'i. P>M 

C-ns CTiLxxlinoni j-^'^-i*.- si^vs-ntii-i-i prov;^!o? o?^ i!-f^-r\inc>>>=-iH: t^cio p^'V'. 

Cif:--| tr\jfKkib5 J V>1 iH-^ok; r!M;';U\-t'ck:';> <'S';c'vi"-n ^■!Tnir<sU evv!-s>>-;sc*--:'> 1 d5 ■ 

11 i^Tvs-fibO'-^ '^y ubiy p::4 u^sq ^v^j R r -OK^gn <-i.>ti^5isX!^^ 
the inv-snfesft is-s^lude:: 

C> pi p.N^ \S\k5l' ^■^ptisi^^'-.iL-d? V-^Jts ■ ^Jy■f ■ pntJ RT^i^vXlv': ^l|J:3li^■.^;'^:• 

2i i fi^ SLU iO H--J 2 ■■ Anc^he ' e^^^* p y i-j-iio- h su&o: - or p 1 ,\ pJ4. ?sT ;>triiS Nss^i 

K?t-^ I," 7 csi^i p24 Gag a prs^eri IN^re ?t o--<- H^V inligi'^-i .-rr^u-^.xjt^f;!'-. ^J^j^^-s^f.-^: 
e> ■isT^i.-'e P17 Gsg >:in-j i!?4 0^:% Mk; 5s^\Us''oh '-Ji ^--'OSh p 17 ^ifvj p^'^ ?f;^pvv:--„uviE<^Sv 
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iS5«a?t:sple they may be frem 1 to 10 ^mino gekig,, or fre^r? 1 6 :OTir>o s^osds^ tef ^smsle 4-® 

<^fV^ C\;i->";t-N*?'5 --jf Gii^-RT-ii:rt;>gu>;'.-fi-Nf:1,! 

Thus si^ ;H5-*K:i>"h: «;T:JiOtii"s''«f-5. ■■\ ?.Ks^.-pftp^>::!f> Sd^J^pf i?i5!>f: tjiip rziiiil'ij: P<j! ^r^^-'O- N^:? 

po^ypsp^ids snd ii o-^-iypaiit^s^s CQmpri&nsi G^p and'C? Poi ayid.'o? sNs; cr a frag ni&r^i o? cs&rivassvfe 

posypfisptidg. 

cO'-r.prjsniG {S3-:;) srd-or Pol .ana'o^- ^Kr" is ?rsg!i>snt or aenvs^^ve any o?" rhs-i"! p24-RT- 

i}p14(; or gjrMjD (^-^pfei^^c-ily -gp s;::!): 3 ffexl srri-rjw.xj^er-i^: pr.;^yt>4-s>K?e a^id polypepJide 

in a«ia5?i9? s-i^cific emj5odi*"i"«fi^ c-f ths !:ivQn;i;><^, s first i«"3ifrs^:no-0€rsie. p^Dlvp<sp:«& iif a 
pi r^f- I r-^ r-v r^ ' - q i| :;ir;(i'u; Pc-i arsdi'csr M^? cs? s sYag-n&ni <;5r dss ivsci v^: of sny c-s 5S-:«f"-i let^ 
P 4 RT NkI c;^ .■. Di>c o^ffeiJfe:. en-tsa'dj^iefii: of §he l"!y<5r>i:i:ir! ssKond j-v^irn.ijix^&nlc 
pn f;^|-tiH I X ^ r^tro S<« .stve' f^n? eg gp120 ^40 5|D1<50 ^ssps^Qisi^v 

^ ^ ^ ^ Nr ^ ^ f^r b x t*^, * .\ >r cort^;>f^5:;'s? O.^ic B^id'n^ t\< anfi'i->f ^^e~f 
t X 'r '|rvi \ t-^r j 0 5 ""'s^ v sj-) p.'+ RT-f J4;i-i.;- ? j f^rs, i-"'5?-Xi'^if'j^^fK 

\ i"*^!. 0 Old II r V v.^e'v 0 ^^H' ) Jo 
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4rf>nrH;ne re^spcn^e <sQ^9jr?,' t^s? sVj^i"--^ arM}<;w'i W^ij?*-^?? or r: ^'-■t'^'' ^i^sn-v.-^^:..^ r,-5:ij-.e;j -~ jc"s .i*- 
IS iS ■ u t-j ^! M > jp io *v 5kJ u>U 1^=:} 0" ai'i a ;id-fe a 'cit^s sr*- of*fii?i*se'eQ 

pOiy'^Ui ■lOH-^X^ v^^iV^; fi=n-;C'>,' '■^K'i^T pol>|^-?|:''t!d*.\v 

•'v.J-XXX!fSl \.£X?Of;- srit^' pr^^^<(^rtt i^-^vgr-iiCir. 'TXis Nl^fsv'ril ? V)n'^ S '■.incj^r <:t 

ksic'^jii'!;"^ ^sbre Ov, s>i.>th a njmssf o?" -A^x'i 3rii":or t^iv'i'.xf b> sX I'ls ar^;S 

DN^k ^'(^th >T ter^^s^sl Lirotftin s^;sc^i<^<U c'v^^e^iy' :o '!^e -j tisn^-'^i. ■s'ih^rh ru^..'^; ^rs.'ert-s^^s tt^is-riii^^; 
!sT*?!;it>; JTR*!.,) Th<* vmjs ClS^A ss'iUrvsSfsy ,*s-^5Vri>x: a'sS'; ^'siij^lv i>:>sx" p^'^^^^fs -"rid ^ 

pfXjVsd^!^ -i <'»f!j--^UirSi "'^^ ''V^ .;;lsxiO iX\-;l<Xr^ \'\ Th«:' -■'":S r-i^?c> o-~.'^l«'n?. s rk ^■■f^r-C.^J*''! 

3S no-r: ri-:>il'ii-* :ijx<Sii 5' 0^ v^hvh .-sso c-* f5vjfr's3f! oriq-n Thus o-^-- \.r norc c" ^t-i* I'^nnov'ii's: 
Mmmmmw sr© Ml.. Ad2, Ad4, Ad5, Ada, Ad 24, Asm, MM, partofes^f AdS. Ad 11 
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T 1 A W -if tV rt "1 ( ^ ^ r- ^ \ ^ 

1 - -f 11 1 L 1 ni I 1 L\ I 1. J 

i-l X I- I V. KiNf V. * I »(■ L i. s 1 u I r r ^ t <i 

X "li f I - ff \ 3 - f 1. |L i J-^ I II 

c "s ^ru r '■t' ^ * i 1 C< k 1 y u 1 

e - «; •■<; 1 t\ * >: I (-K -^ll { V * V, v L S \ 

-t, ci: e t r t (■ d I r> i ■=^1 , v« t i 

, Ok k A % t, ^ V \ t ' t V ' I e- t f e > < k K (. 

} r M 1 I I ^ <; I V x-) I a ^ ^ s 1 11 , t '''^'i 14 ^ 

If ( ^rr vii" , •^M x 'n r t r nL-^s. e <^ 

I I ^ M Ms- I IT -.1- V ^ t 1 ^ ^- I i\ t \1 i 1 

\ I t ^ ^ I k \ I 1 a h ► 5 f \ h X\ ► > ■} t-. I 

a^. J. Immunol. 170:1^1«l. 

|^(_ n d li <- \ l"^ '> -sf ♦'^^ l\ NG'-^t. I -rvi t 

I e \V F >:» I s I- h I I r 1 vt?!^ f t- \ r-* 

1 1 ^ u ! > > ti r ti-N r > > I- n I ) ^-d ^ 3 A 1 I- ^ 

s 1 L.\ I t I N ) 

^ I k 1^ ^1 1 \ \6 I t (X 1 i c K 1 K I L » \il 

I r ^ ^ 11 If. V d I, * n o pt- s ^ 1 

Pan! asnd FanSK 

i I ^: V- C N. t S^ri TXl" <.t-'^ri.<- 3N 

p i>e r V r ir r 1 t-r -^n^ ("e I 

t '-\\ I -iPh h ^ ^ p f -1 th^<s -< J i ( V 

\1^ I J T \ I ^1 I U \ i i * 1^ I I 1 X - I S 

e> 1^1-^1"' I "KH-^*,t iMii X 

i.-^ r u r ^ 1 r f- > i ^bi I "^t. ^ 1 i.^ h fSif* "X 

t Ir-X , - ^ If^ ^1 ( K X I 

r I 1 -^1- I M ' 5 - M ij^t , r I s- \srt c i > 

Vires nmi. si^hmi 

u w ^- i" t L > ^ [ "I , ^r\;tvr i <<;.r ^, ^^i;. i,.^ r^.„e. 

<sr>f d^xfeno' 'fO"-! ;r-i'vr,fen1 rok'aU occj!"^?ig s^^i\>tvLX^';. 5'^ llx? fXtrtxsn DC:i:.XJ*i1-0:^ ■tuch ^is A^J:; 
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ll I f t J t J I r > IT] k s 

I I > x-^ J X I h I » - 1 , ^ I. r I 

1-1. k 1 ir s * t l^t '-^ ^ It i I r ^ ^ I I 

S 1 h^^^^ r trjl M>i^LtJ >l«.ijIln> I 

IK \ 1 kk > E t-k <j ♦f ^ ^ 

r I ^ B-> p 1 f\ 's r ^ ^ f 1^ th-i m r x \\- 

iO r r r?^-" « r ^ I r ^ r?si U \^] H r 

fATCCVR'§93i, 

)^ \ \ ^ -i f- 1^1 IS ht i*i >- \ ^ n \ 

I L \ ^ I * ^ <■ »=^*. n J > I I 1 , I L I'-t 1 k ^ 

IS I 1.^ I ^ J V. I L'^ ^ ' pr ■> t tnr 1 -i t t « i. i;. i -> 

<^iu \ <■ vt- up V\ '^-s r-i t 1r r <r r r- t n t r 



1 1 



r; I 



25 . 



J n ^ b - I E-^ t 

e 1 ! 1 J tri I I le- I 



1 



3S -I. v-^Xi I N'if w If 



} 



t > JO 1 0 1 



1 f I 1! 



acsssfdiii^ to Jhss invsfitlon may s^ss s^toln a deleSon m Ite sfelaye?! gaf!^ ESS:. Detetiof^s^ 

jxvifor:-; t^i^^i-w^'-f ei'^ir'Clsvc: io 'isi&rov ?hn^:f ^\o!ut,^l a--i-!V:fv frcj> Dm ij-^dii ^rs j^n^ cjr bina?>0' F-c 
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I I V I I I 1.S t*^ I"- 1^= r--^ nf VtrT*''- "■I'Sf ^f^"^, l^,^(>"rr-ii.t'* 

r t iilTv ^ r™tT^^Ti rf r- \ *> *-vvt l, j i^^ i It > (if-LV ?r 

p _ si^ J*. [ H ^ i r - f j I \^ 1 K « * 1 I I ^ *i ^- ' 

1 V J J * * i > 1' 1 ^* V t- - - r U . ' r I 1 ' r • 

< kr- 11 l" < V 'h-^ ni ' t Of e^-, 1^^^•b^- H 1 K r-^ <^ 

>■) i i\ ' r>N( f iv I ! t =f^r Sk' ^^ i> 1 • ^ I rf=< 

^'■^ N in I -^s >\ I s p ! s (il <^ !► t< i'' N ■> ^ nil il 

5 it- ' i * H v*: I I \i 1% i \ > 'f t ' ^ 

l« 1. II t J U \. t} iU V s?^ t ' L ^ 1 ' ^-J > ^» I'./H i 1 

' [ i-[ttii 1 1 I J ^ ^ ^ [ II 1 f K< ifi w t.1 I k r< M I t , ( Si I t 

* V 1 J 1 ' s 1 I A <; i*< ii-" \ I e 1 \ I «. r t <)e ' ' ^ <r ^ ' 

HI ^ I 1 1 x'^i (I 1,^ A If V 1 1 r k * T le ^ I M \ I 1 ^ t [ L \ \\ 

1 ^ ■» n -^so c r I I \ >. h iv. -■! * 1 V 

r ( 0 T ^ i fi" 1 < s I n xLL I ^ 1 ^ ^ l^ k 1 * * 

itj. 1 s d ^-T r n V I i *1 rf I. ^ f ,if ! ^^vH ^ ' ^ 

1^*^11 t ^> i II ) 
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I 1^!, r <:1 N <^r^|> iMi ? n 1 ^< t'^ Lr' . V.^^ ^^ v<x ^f^h * ^^ ^'i^i . >■■! 

OP^'.F- roi/,e 'iis;*-^'^ ifrnsi-f^i.^ssd ia^l^s !'J.5v^ 'J .5fv 21 ■ s^^li ■site'Ss'^ Sifted bslc^vvs 

C^'-ORN at 10' vies! ^=!fbi-&& ^^r 'ra F4-a: ^acj^^^s^ 4. F« :5r4-;\-jfed &x d^?c-it>«d 

C7-GRrsi: 

C:'^GRNyF4.-.Cv' ;.Jju.;:nl B 
F4co/ adbj^^^anl B: 

he 'i i. f r iL r --,^1 c 1 J G I ''i ' ^ I I, u . - 
a'^ i vit t ^1 dd>-s -j-^ ^-^ oov r ni \.^k. J 4 v 2^ J^-t-^ ^' 



, ",r^., ■'t^^ •-co^f'nr, ^ no-v^N s u iCs -.x'-* 1 o Is ^ t ' My cf'c ^s^i 



:!nr<iur;i,tatKK* if '^S: ■Jovii-'* --J C7 GRN v:fiii, iitoiHi resui^ tf; 0 d-^'-''- u" f-"4-<sp<.-L-is^ 
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( 1 I n ir* -k ^ IL A- J •^'T^'^f ^ N N ' 

1 •'I J ^ t J uj £ £ ^ > * i ' I pt niv 

i J II <e 1 ^\ <; 

r-~ii*5 fK"^'?:iitr^, sre •?f^o.vn in m-s foiio-A-:: ifj fsiif'-?*^ 

II- V d ir I p ( « r I kr* h ,r \t r ih r ^ n \ r \ n., 

cs n "-L f t 1 I \ i < cir<; i?*<^ - KM 1 i 

•Nv r-' -1 ^^'h 3 p >• I 1 p i n t r k ni r i. \ { v ^t. t(=i 

lu t- i u I Mv.^ n > * V n 

h ^ ^ <- h -N- ^ 1 t I -^r 1^ t .X K T i - v,o i i - z tic 

I f F » ^ I - e r JL ^ 1 fl ) i-N , I M M » 5 1 ^ 

hH i -t f -1 ' 

Vf-r^-- I K ir 'It* t N k K\ -> ii < s- kf F 

N\ ^ ' I "I -jt v^M ^ "> Tiy'^ ^ r n -5 - J {- 

'■I Id i rir- I ^ I? Fr >«;U* 1 ^ I 5 <^ \ d i" 

tt I I jk. "i,^ r\ k ! I I =1 n q r i, r t n \ r 

rrvji * C \ 1 f [- '^P tl ~- N I ^ I t N V 

oof^ibsr aip-jr! csjs i•.^oi^^^^►s:Oi^■•ld iisnrHji-^iZc^iigr! 
Of ir, cc?nbi?iamR%th F403/ adjy:*/a-i:t B (Fig«ne if}. 



q ^ U ll I . 1 s 



* X 01^ h ^ c V 1 I i 5 f ' ^ \ -f t r ^ HI p^^i II 

J ^ T >-c \ s t 1 K i (, t r *r I*. L -^1 

i h^ !<■ r^— f -K, K I X " r< i.v I ^ ar 

k I ^ - I f 3 r K ^ ^ i ^ i ^ , I i r , 

^ f 1 ^ ^ ti I ni^iki t V I V - e i\H I - 4 

5 in S^ss model. 



I Pv 1 1*^ *^ Vi r nn r /■t i ^ 1 i h i s tl- -v et ^ -.1 

r iciiJks'ii^f <;\ T\ rtc i-N iinf 

o I 3 1 J \ t 1 ^ ^ ^ 3 ^ ' r sj; i-^t. V1- L JiL t r -I It 1 1 i v ■> 



m 

1^-* i I I ^ K ^0 »• > ► <i> l-l I ^.Ol * I t 1 ^.^ f 1* n !i> * I ^ I n > 

^ .(^ <■ 1 1^* ^ t [ ^1 f \ f • H ' ^ r r ^ r^h' < 11 -I V. r : - I i^f-l - J ^> 

1 ^ K > ^ ^ 'N^ s vi I --I k% 

^"por:e {1C il* ^\ ^ir .-o^O -^l " O \ " '"b? ^^^^ OO -'-^ r i^b^-f^';; r^pff^i- 



ExaRi^sk' i 

immynogen^giiV of C^-CSS arKJ F^TS.S when administefed as at smtibinMiort m CE&ri 

CBCF 1 !Ti>r.^f vver^ sr^^m iri:?f;<; ^hr66 i^sTW:.:; i!-:$T?irf5ijsci.i?fnv {^"--S' \'. I'^i 2^: -'f^rn miS'^r 3 

P-P in ^;i4i! n^^js-ftsv fc-«:t?ovvi o; a f.osnN'satiO*"! RTS S (Sw^) arid C?-Clv2i:1C ' v'irsi p^rLideM" 

U=!fm; C D4 and CDS T ccJ raspori'jf-s v^y^-ii dis-fjnT-^si-*^ -hi: ^ohov^'^r^g ^srrx^ poii-^^iS' 

- 7 d-avo jitO-St 2 srni->^iiriza:non5 

■ 7.21. 35 -i^nd d.3;v-$ posi 3 iRirv rn/ciljQ-sS 

CSP-sp?srif;r T c^M fes^orises '.wre de;jii-!^~!if!^^f; by SCS i,lnif~-s<;ifi| ul.^r Cy^r^ine ?vt.^ rsi^g: 
CSP -spi^df ic CD^ T <^ 

^r^^■v ?:nd-of W.. ?. is rep!^;^esl^ed % fjrsc^ i>'n<o5.:;M jrs~irnijr^:;r<=ft:yr ^li f:vc iine-pi-nird^ Pr::f!phf?roi 



m 



CI* V ^ 1 



I ^^o I < ^ L i I II 



tk'x H w hCH. -^l ^Vv ^ -vtn I f ^ A V ^ X\ <; *; k i tic (^i ll -r* I *■■!■ 



u i^daC C If ,V t« J » _ ^ 

1 <: I Kit t f * r lie I uri 

^ ^ i^J L \ 1 ^ |,lu I I 1: t 



-it^ 1 ^ I k 1 ,n ^ * >«s 5^ 1^ x; 

IX f^ . t '^ 1 M ^ V Nk X 

L I L ^ ^ t V. a ^ d V- I 

I HX H IK I. -.■^ Ic k V * I. 



4? 

^[ rc ■> h b \ ^A 1 r I" ^- <■! h i 'i j <- 

is the gsomsiffc iTn^as^ antibody tiiefs *; 96% 




i.i-i.;;; i:,!^;^:.^''- f"«:.5-/;':;?-\jL\ :.Vt'J:\i--.v>ii-i. 

-TNN>-'VT.iVV>e :>f.S:W!l-..AL i^K-Vf^-^^'Sfn-- . 

, t yr [. ' ' , ^--^t ' ^' 

?,r:v:-A^!rf-:?"- ktsk'.-pckp ^.k~?-.tax>-k ;vr$.-r x^'^- r.v r-^-s uj;a?to 

\ ^ . . . ^ ; ^ ■ ^ 8. ,^ 

ri,v-VS.:LU.x.SS- >>:;SU^T>"lgSt. S^vSHU.S-HvGVT T?-C-*;K5^0KS:f' 5>Pf,i*nC\SL!i 

. " " - - " •'.^ ^ . " J . 

LCj:,::.:;„x-..->i; vT:Gg;A„ci; :^jA;-ro:;~;r^a sltjcv • Ki;i:>--vv ua?^- 

. \< ^ i ..-^ ^^ . ^' 



!: '.i.^ 1^ ^. ■.5'-. -.-jji V. .v -■!■ 9 -5 .1 ■' ' 



•J..-." 



- ■ -.VM ^"s- - - ■!.■< V- - ' o o 

.-^o:-"c cjt c:? f cm c■^ci^" ^v?-: ■■: 
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^ ttts:ft-tfcsc csiiS-S-t^gjsfcg^ gi^ac-scseg^a ,Si&gtst&c:K^ fflgtt&acfejit 




, ^ r " ■ -s.- 
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